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Abstract of JP7087402 

PURPOSE:To provide a solid-state image 
pickup device which improves the dynamic 
resolution without deteriorating the S/N so as 
to obtain a reproduced image with high picture 
quality. CONSTITUTION :The solid-state image 
pickup device controlling a photoelectric 
conversion time is provided with a solid-state 
image pickup element arranging plural 
photosensing picture elements PD on a 
semiconductor substrate, a drive circuit driving 
the solid-state image pickup element and 
controlling the photoelectric conversion time of 
said element, a device (1-CCD) which clips a 
predetermined level or over of a signal Qa 
having a long photoelectric conversion time of 
the solid-state image pickup element arid adds 
the clipped signal and a signal Qb whose 
photoelectric conversion time is short, and a 
signal processing circuit whose amplification 
factor A2 with respect to the signal Qb with a 
short photoelectric conversion time larger than 
an amplification factor A1 with respect to the 
signal Qa with a long photoelectric conversion 
time. 
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k> w^igftBftuj: ott*o*ase**rat*i'*« 

W*c*jaJL*$MJ *-*i-Afc*i::, CO^'Jv/Lfcfg 

KzmteMfe^t, zaB«miMt?*Birr*j:4t 

fc, C^KttinB^J:Q1SRO«Cft«B»|9>ir«r-*-«fi 
* k *WHM»BO*v»* 2 OfrS-*ira*T**a k , 
< kt-»*»10ft*t:*tr**«*J: i) < 

t»*S 3 ] fflBBtt&fCff^ttffiK? -f - * KBDJT 
K*ffiT^*«J(»Hw*v*«*k*«ia^n^tt^» 

fe^BWUMH-t, C«?>Hff»«S^' J &K»+4kS 
k, C^IMBKKC^9ffitt^«mSlftfl9n<:« d r«« 

IB«)«t^«2tf>«#tgiJ*e:ffi»-r&*«k, R2^e 
*K»*-*;WSS*» 1 

T 1 -P«fi*i:t*fiWMBfc **« tt4* ~ k 

**n*H»i«*Tk. £OBfm«B?*Bft-r*k*t 



(2) #BB¥ 7-8 7 4 02 

b . »;&0*SK&l*IHSrTa + Tc ( = Tb ) UK£ 

biTa+Tc liOTtCBJO»*.*«*H*fc, *W 

»*ft&«-f-Qc fctOSLfclt-f-Qb +Qc k*«K» 
PSBTa *Cf#*:h.*«-5-Qa k tRKUflWrf*** 
k, «*Qa U*tt-&*tt»£4:fi»Qb + Qc U**+* 

^fi***D»LT loo«*Ui-*«**&aigl»k4r* 

Iff BBftttflKK^A mm Bft K BtB'*/w*****m 
ffl'<**»*B»k, tt«6Bf»Bft«?^4«SC»c«9 
#Ot<:i«t4u>Xt % 1RSn»'<*;*ft&BII* 

^^^TcU^T-^tt-^^fW-r^^u-b^T > ~/k Sr 
[0 0 0 lj 

[0 0 0 2] 

CCD (ttWCaE*?) **«v^Hff 
'.MB!, &k. WfP-tt. «*j& s L*+^* 

[0 0 0 3] HD-TV»>fm £H?£> *?-f KB 

m (7xs<9 >it9 : 1 6) -?tmmkwmmt>iix 
:^f«ax», NTSC**-e(*B#»ft* 

40 [00 0 4] «S»»fS-C(i, »*B*OiB%M«0»« 

J 0 t % 1 m-%S:1> 1X10 k*«c=tt^+*fc 
[0 0 0 5] 

50 [ftWOTRftL** fci-*»e] wOJ:-7U3R<EOf-U 
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3 

BA<i*4e=&<&ft» :oitstut?^t^^» 

a < 6 « * mw** ^ * 

[0 0 0 6] «§BWU ±BB«Wfc#JKLTfc**tfc«> 
[0 0 0 7] 

9J.(»3jaRl) ii. BfH(lffc*«Hisv*T, *»1WMff 

±k«»ob*b* £kw l -c «? * B#ftft«?- t . z 

BSe&*BeBfp-f&BBBftJ:-, CttBftBBCiQ 20 

*ft^**K»»ra*-*-r*«**-f#T, «b«««b 

*B1 0«*Ctti-«JMW* <ttBLfcflr*Bi 
BBttfc*A»LT4*cfc*ft«4: + *-a 
[0 0 0 8] 2fe*f£E («*3R2) (is BttttftBB 

tt^a&%B£0%HB*B*Mftl-«ettBB 

■9- 1 5fe««Jft»B^>ftv»« 2 j««i-**s . 

< tfc — S15«r^ 1 ofg-^lrjrt-r^^ipS^«t •? < 

[0 0 0 9] 4fc*flB (»;R«4) (i, JLiE«5J£<7>ia 
ttt, B*»*^^>ft*»tCte»#w«€:«*i«+*V 
j£-r * "To Hr X T > -/t L X* * - <t + 

[ooi o] *KHOB*Lv>iaitiRMM:Li: so 



#!Sff 7-8 7 4 0 2 

ii, If e>ft& 0 

(1) Bim«B*tt7<-*KB«tW*U 
K*tt^WW|l»B^IEv»B-»!:*B«tf>B»B^ 

(2) B*a«*^C*-7<-^ KBffl-CBflPU &v<- 
;u KU^w*T««m*n^lEviS*fc*BSEIftl»BO 

(3) B«««aT-iittft , 7^-n,K«WT-»ttL. KS* 

-ci 7W-Atwu ^u-AJMfei^f-^KB 

JEJ0^i-^4«o*C*0s *B*i±7Y-jbK«C*BJE» 

*+*iD*B*-ett*«*lfe#M^*«9rv»* 0 
[oo a i] 2^bb (intgiG} «*, s««fft«» 

UJS^r, W»B«-t*=«»«>«*B««:E5UU-C«8 
K*TOBftBBa*B«M*B*MB1-4EBBB 

T 1 o^«^H-r*«H»5BaB»'t * AM LTfir* w t 

[0 0 12] ife#%JB (0t3pg6) li, Efrffiffc&ffi 
Udst*-C, W#*BUiUttfcOB*BB«:E?llUr« 
ABWWWts COB»»«*^<:BiM"&fc* 

KttimcB»+*B#o-^#*»*l#M*T 
b , M**>*BK»5»B*Ta+Tc («=»Tb > £B£ 
L, ^7f-^K«^«^OBB-«t<SB»WHSrT 
b tTa+Tc i;«Sl=flfl«x*BftB»fc, *«8S 
&B*[HJTb ?BfrtLA«M!-Qb a^*B3g»»BTc t? 
»^it*fi*Qc tftI»Lfc«-8-Qb +Qc fcjfe«*ft 

fc> <5*Qa M*i-**M»*«*Qb 4-Qc 1=**+* 

fee* t*n» 1 otf)OTi:t-&fi*HaHB t 

[0 0 13] *fe*%9! (W^7) (i. ±S»fiSc<OH 

Bt. B#«**^-O*5tBC^tt»#0**»«-r*l^ 

>7;t. wm/<jpxbahb*&<ob»/<^*i=jc&i:t 

«-T 4 "/n-fe ^ T > 1 * AM L T & Z> w t t + 
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(4) 

5 

[0014] w^-C, ?§§^IiL^MS«tLT 

^S^Pl I : £ SiS C C D d** i V«mi£g £ 
i\ % CitP,OSSCCD^asfi(;(i;, Sl£CCDT-$?.£ 

(2) «E^^<"^i-^^®^co-^<0)tS^^W 

(3) jo 

10 0 15] 

[<W8] *f£*E (SJfJjqf 1 -4f li^m*. ©#}l&fS;3f 

[0 0 161 (lft^Jl5-7; lzXp.tf % B 

t^fg-g-^ff^il^o -^2o<Ofg#£<s^&3S@fel?»D 

■»tftj}-4r^<+*. -C0J:^cLTh S/NO*ft*» 
[0 0 17] 

a»*SLT^* Q ftMf^F.IT-CCDt^-P 
^^>iICCD (I-CCD) , l7-f-^KS8WO> 

evw cm) , «+«w*»m-r*fc^oKu-f > (i 

D) * >*»J» (M) ^*¥CCD CH-CCD) HO 
#Str-J* ( B G Y— h ) v tb^^^- 'J*-; h b v > v 
(R> , vrfT >~f (A) fcfc'-ete&Stt 

[0 0 1$] F IT-CCD^aJ»«*SlgOSO 50 



#63^7-8 7 4 0 2 

6 

, A2 <DT>-fk, ■ZOl&lJvtyfekX 
i"**<fy^Sl . S2 X*«*S igOSOfiff^U^ 

£7 »; 7 -f (W. CL I P) 0*6 

10 0 19] Y*-yff»<*4«OEfl>**X <f I 1 - 
# 14 } . x h I — 4*B<7>!ES»/^* S1 - 
55 S4 ) . 3 ^?CCD(±2^^ HI > f H 

[0 0 2 0] w^FIT-CCDt'li, £*:iJ3SPDS 
•«tS»l9HTa , Tb *>fflra*WLfc1g*SW&fc 

1 L&tKfc 2 tf>«*tttti Lt? I - C C Dfc-v 

JB&£i-*o »*H*PD*0*««»P»ratt, #1 -7<- 
lb KT*t2 PDI tf*Tb Hums PD3 ri*Ta HBfc U R 

27-r-^KtliPDl *"T» MR, PD3 **Tb «JB 

[0 0 2 1] *«tt«UAJlt*F I T-CCD*)£ 
(I) WM5t^S2 (-7F"To VBLttr^>*>^fi 
*\ ^11 , 0 13 <*< *-^8&C9J8jfcH*PD1 , P 
D3 ^^SrilCCD (I —CCD) \Z&&t*>¥ 
-hfcI-CCD<04 *ffltt^>(5aar- h 
UflTODi"*'**'*, PD1 , PD3 li-t-Jt-C'JvjfMnW 
PDi , PD3 <7)^-?-tBWS£^LT^-5>o 
JO 0 2 2] 81 7-f K«B^CPD1 \V$Xk*i\tz 
«*«WQI±, #11 OP11/^x-ei -CCDUKB 
KsB<saittffi/<^X SOUio-CF I T-CCD 

b mrttPll fc P12»BJ*)Tb ^|B50*.^f|f$tL^, 0 P 
D3 l^i3*t^@-f-miHfQa (2, #13 OP32^^^^«9 

[0 0 2 3] tlT, P12, P33(T)/f^^-CI -CCD 

*rttas*ni - ccDfM?Jti fl $*»U, 

- A tifts* A* ^FTf^t'J tt-v<Ea 5 ^ . Tk^P CCD 
*gTA*$ii^o *¥CCDO|U*«tS igOSi: L*C 

(g**EI5 (a) «l^LT45<^ 
[0 0 2 4] ifcs »2-7f-*K"CfiJBl"7<-AK 
PDI T"Ta ffllHlOtt-S-Qa PD3 TrTb 

*0PD1 tPD3 ««WI*Wty»4«, SES? 

10 0 2 5] PDI . PD3 Oft^mi^Qa , Qb 
kpWOUT? V v -/^tLAJi^U, ft 11, # 13 
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*o Zi-LbVm^ (Qa . Qb ) SrtmLtz&Um^V 

[0 0 2 6] ±ffiO^V v^jftfc J: 0^L< 

RWt^o S3li, FlT-CCDOS*85«KiBafc 
^✓vt^a&SL-Ci^o 03 (a) 
p SaBttl-SttH* P DSG t C C D^JSa^^ n STB 

**aiKPDtt««*a6ast«i-ccD»w 

10 0 2 7] »17<-*KOt3 P**>fiWfcBDSPDl 
. P D3 ^1g^mSOSfft4£Jg&, B3 (b) US 
^ 0 PD»B'C*-/^n-Ln:m#ffi»(±s I -CCD 
-v^niitr* m3 (c) Ot4 B*i;i* % PDi *r-*« 
LfciS*Ww«r# 11 h (iVfsEffifcEPfcDU 1* 

^;-->*;Ufc #fst"^*i: L I -CCD-^8MS+a PD 
3*5T?«±. §3 <b) tmmz*-/<7n-Ltite-% 1 % 

fc£Mjy-/l£:RKfcfr*o w<Ol^;Ki. # 11,3 *> 
[0 0 2 3] d3 (d) Ot5 »Hfi. I-CCD^i 

'*«*o»afc«*jEftwn^>«t»fi*K»Qb *pd 

1 *-C**-r*o ^LTs B-3 (e) Ot6 B>£# II 
, I 13 CO**"- HCVfsflBJE <*"f->->*A>#fs) £ 

WtoLTi -ccd»(i*bi-« zoaftuif), pd 

I »1t?*M*Wn*>«vHi**»Qb *, PD3 

v-TL/tQa ?0 

htzfts #fsX(±#H nU^frn^-rixfrtttmLXi) 
[0 0 2 9] [34(4, I-CCDUW/'/tA-^ 

*«** f **B*SftQb Sate® 
&PD3 TNiTa ISWWjtlgWtSJift&ftQa Ofg 

[0 0 3 0] 1 1 »Uit, #11, #13 UVfsOttBl 
LfcEEsMSTOOfcjfU a^HEWQa . Qb #I-CCD*B 
HKtbSft*. w<7)t#> # 12 , #14 l±#L 

ICHSLT**. *OtZ B«C<** #13, #14, * 

I I 2r#H u^h, Ig-^-SWQa + Qb ojo»* I 
-ccDSfl-effo. z<r>i&^ giiFT^;^ (#n, 

#12, #13, # 14 *>4tt"JUA) 

«KSU «2 7<-^KWIB^7k s FCCD*«'C, £}J 

[0 0 3 1 ] *2 7<-*KWn^*ttSHftti. *17 

T?Ta Sjft* PD3 t>Tb SAW* U 

ixQa , Qb 1 1 mztt^ £ I V < Yt 



(5) - 8 7 4 0 2 

H*i:i-CCD«:fi««Qi , Qb SrSfcffi-*-* t 
2 B»UU, ftl -7 -r-ju Kfc<i**D, #H. #12 
, # 13 5r #H \"<)Ut L, # 14 £#L l"*CJH:1- 

*«WQa +Qb <0-e*3»*»6iX*« 
[0 0 3 2] CCD^ffi*«*li. B)5 

(a) C^TQa £Qb MpJ(Lfcflh|-iW hi\Z>* Z 
ota^e-^SisOS^Vkpl^^^WT^Qa +Qb 

-C% Vk p£Lt*)«^ri s Qb w*»"e*j(t*5lt*p 
70 [0 0 3 3] F I T-CCDOffi»<M-S TflOSO 

. A2^7>^ *<-/*Sl , S2s a>/«U-* 
C, <>^-^Ns s^^-f h9 V (W. CLIP) 

[0 0 3 4] AAWSigOS^VkpP^Jt J:l)/h€^,» 

1 frONUl-«. wtf>t&, <f >/t-*N*»fiM7l*, L 
l"Ol>k% Ij y^-S2 liOFFCt-Jo ^C0tfe<0 

[0 0 3 5] ffc. X*«*S igOS^VkpU-N* J: 0± 

7^-51 ^OFFCtSo * >/<— *NWffl2) 

^Hitr^tdtSigM =S»g0SXA2 t**. 
flS»«*Slrfl < ^ -1^7^ 

Vv/^^W, CLIP) BUSUrVw-c^JUJ^-hOfi 

[0 0 3 6] cmKBMtftiU ^MSffitlt 

(b) U^-to »y ■yyt-^^Vkptt±-Ci9^«r±if 

[0 0 3 7] F I T-CCDOtB*«»SlgOS(i* *« 
^fc*flSgC^WW«-& (Qa +Qb ) t*n*UTv»& 
^iOs *A*U-XA-Ikptt±-C1«*€:§»o>te*fc<r 

fcA2 >A1 t L, Vkp^^^T?«Jft£-C^^feaC>. V 

[0 0 3 8] as33fi*5irfHi, VkpU^JHUiO** 

KaAvHB-9««fi6Jt« 0 S^, Vkpu-^A'JSIT-Cf** 
tMBftWH^S^fi-S-Qa O4Sc^-C^0, VkpVOHa 

HVkpJ: •} t^^v^ao, ? >; y -/W^^ VkpJa±T'*i9 
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9 

[0 0 3 9] — m~*-9&&.fti±<OS < 10% 

&mxr<n&m-%i"<frv&s -r 1 o o%^-§-v 

^Ig-^-tUs 1 0%W±<nfe^£ftEg&^£ 1/1 
0 11/6 0 0W ftMSOIv^f^iW. 

UfS^T^-fcUiloT, 1 0%U±cofe^*BfS££ 

[0 0 4 0] z<o±nM*mtmK xtiit. 

«»*W±lffl»u J: 9 . s Njfco#ffctf*fc < ftff Kfto 

1-o » (I) «»*JC0«-Wtt2*(^ 

(Qa , Qb tt) 0 
[0 04 1] P Dl -eii. *ttS3JW*HTa fc Tb <offi 
**>®»Qa1, Qb1^?ie^&-fc-7U. £ II OP11C 

vfsi fcsnnu Pt2icvfs2 *>«e not 

KPD3 Tfe, £ 13 0)P31£Vfa1 % P32(ZVfs2 * 
tf)*0LQa3, Qb3W««»tf»* Q *LT % I-CC 
DrtT-EU fcflMtUQal,- Qb1, Qa3, Qb3**D*U 50 
F I T-CCDffiJJ«*SiflOSr-Qa + Qb **f§<*>*l 
*• Qa <Qal + Qa3) t* H ]7<-AKBBOfiv^ 
MW«Lfc«»-C*»K Qb (Qbl + Qbfr) l±Tb fflfffl 

10 0 4 2] Qa <r>? «; ?7fi*U>'<c*VlcpliF!1. P 
31<OVfs1 Qkpi 

«U Vfsi ± L^EVf*2 -Mtflrt-. FI 

T-CCDOai*SigOS-C{i. Qkp J: b/J>fc ft«*Qa 

ft, QKpJ^^fcg-tQb (iTb 40 
Mfr LftttJMttta JLvHrtsPft & ft* . 
[0 0 4 31 *JQM£&(1-*?'J y TBI** 

KEi**fca&K v F 1 T-CCDttli#«0|fnffHfctf 
f>*>tJHIS:Stcl37 (a) I4BJ3 (a) fcHCfll 

[0 04 4] 07 (b) O 1 1 B»U(±, MS^PD'C 
JW^tfc«*WIMMlLTir**. 07 (c) <t>t 
2 B»Ul*, StaS Ly- V I —CCD (ill, £13) 
KVfsl mOE*:£Pfla (*'-r >>*/U£fs1 ) L % f si 
tt±«?fi««t I-CCD»^aiiit. Qa O JO 



fcUFF 7-8 7 4 0 2 

£fs1 lU^im^^^J yVLfJj 

[0 0 4 5] fLT, 12 7 (d) <0 t3 *i;BU%VE 

1^ B7 (e) <7)t4^CI"CCD (£11 , £13 
) ^Vfa2 ttE*eniffl (sK^>S"r* f f«2 ) U Qa 
+ Qb w«*SHr*I-CCD»CC»ffl1- 0 
I 0 0 4 6 J &£\ 07 ( c ) CO t 2 P*?l= * V * ^f&f^ 
* ff to «: v ^ a&flr«-««r ARV ti % Qa <0*-g-CO*5 
KftBSW^Ta +Tb fcfcA D * V*"*WfWKf±* Q 
a oe*0*Sffi«»ri8^Ta , Qb 0*«R«IB#NlaF 
Tb fcfc* 0 

(SS16W3) 13 811. *«WO*3 0*iS«U«feaj» 
Hi>^f/»OHBIfWtt»+rDy^BlfMo C<03S 
ffifi, M*t**«U>X4l, FIT-CCD4 
2, * ^7jSnn/^^±BlB4 3, CCDSBI»A/< 
/PX»atB]»4 4. B^^±@|l|4 5. Eft'*** 
S fnH»4 6. CCD K? <'<4 7, 1S-W»*feO» 
4 8, ra^^r^^SO-CSt^^o 

[0 0 4 7] «*H(»PD1 , PD3 

(*«l>n) Ta, Tb SlkAs**Xlt£B 
K (««K»B»HTa ) 4 4tSttB/^^«^DR 

(5feSS£^B#raTb ) 4 SWttj&fcyfA'* * v»*HK 

4 6T'3 * ^X-f^CfclZJ; Qfffeft* Ii3#lZCCD4 
2 * K9 -f /<4 7"CS!$&T : §* 0 

[0 0 4 8] CCD4 2Oas*«*Sig0S<4, «*»£fe 
1J&S4 8l^f U^^^-f ^@KC4 , C^, C6 €r1£ 

5 T A6 iz£ »?ig|g§Jl& 0 A4 , A5 , A6 II X 0^ 
tt-rtt3«|ig&^fs-f-£ii^Sig1 , Sig2, S i<33 
«:isI5&5 ITftlKL. SigM t LT«»W^B»4 8 Jt 
t)fot>-r& a fit, To«7>-/5 0Ct:jSU^ 

[0 0 4 9) C<Oe-i-S^BK4 8<OX*«*Sifl0St 

iti^H^ S iflM *H 9 c^t, S ieos 

ii, ttJ^fi-S-VkpJSlT^S/NOAv^SloA tr, Vkptt 

[0 0 5 0] e-B-8£|Mft4 X**»OIkp* 
UT^Sigl . Ikp- IiDlC0iSH^Sig2 . ImlJSUtSr 

fi* (7 0 OrnVp-p % 10 0%) U 

o - r m STarowMKaa-cffl*** 

^t:^ft-r^^9^T>-/A4 p A5 O^Y>^IWK 
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mtmi&M Lo* *> v £ u ^< )v (V kp,«£Lt ) 

i"&o 2l*W*ElB 5 »*<iia J t|B|«-C-A*^ COS* 70 
ttMi;£Ci&»<t*^ottft£3t(iii) frBioic** 
[0 0 5 2] O^Ati* *«*»M*B*>ft^**>fi* 

[0O53) *»Baj^L&ftffttfflUft£& 
B*o«**^u**Rdrt-rnri***** >t&& 
I»W^l/3 0&\ ftv»ar^>«BR»s»Rpt 1 / 1 

I0054] **teBB»tt7*p«fta*st-c 

-> 'J a > * ^ttJtttfHME* C C D±*£M Lfc*« 
»B-e«F I T-CCD-ettWLfc^ FIT-CCD 
*BBroK»**KL*t»fEB-C\ «*R«LT*iiri- 

*-?<>-fSj*3!CCD (IT-CCD) I0t»v\ 
SlifPDl 1 x fi*S?FQ*teSs+&fca&0*ftC 
CD (V-CCD) 1 2t 2«^*fCCD <H- 
CCD) J 3* 1»ffiGTQ*«El=ffi»LTto*i-;&/: 



W^7 -5 74 0 2 

72 

I0 0 5 5] SE»@B8r»»A, CCD^M^ i S > ?R 
»1 6 t V-CCD1 Ft 4j<1 7*fefc*. i 

fc, 2 s a , sb uitar.tr 

[0 0 5 5] 3>r«*BlBl 6T-(iv STfcllSl 
lfiOPDl , PD2 lwX»r4*fefi*«WUKftL, 

£-£&o C<75t£ v TfeS^fe^raiiTa £Tb t&*J: 
■5 l=tt36-i"*o *L"C\ K*-f/<l 7(17aJ7b) 

D2 03fc«JM«MB£Tb (rfS:^-r*o :<0^tU 
j£ft!i3£PDl , PD2 "CWfen/jfi-SS-SKftr, Qa , 
Qb ft** 

[0 0 5 7] JtK4>«*«WQa , Qb *«EC C D 1 
2 t»ft**2*o*¥CCD 1 3 (13a, 13b) -MM* 12 
JWM&KC*. te^SSWQa t*2FCCDl- 3 
aUi|£5*U fH-^-SWQb $-*¥CCD 1 3 bURSt 
*o fir, ^K¥CCD|r.^1ES^H1 , ?H2 U/** 
x*6PJ0U *> + v-fT>-f\ 4 (14aJ4b) ^fcSU 
rSE^SEJftt, «9««Qa *WE«»Sa . 

[0 0 5 S] 4b«E»«B^fi^v^««Sa 14. 

^ ^ $v>SaO 
«07>^< >S:Ga £U »»«gtia<*v^ 
flTf-^A's^t^Sb ^«-^<or>ry-r >«:Gb t 
■f** cot*, T>^r^>' : feGa ^Gb tK^L, 
^-C9T >^ib?7^flDlflBl» 1 9 Srfflu^T a »Hd*«#S 
m t + * d COMmiJ:??, Sm <Ois-%-X'immfe$E<D 

^Sb Jft»4rftfr**^«S/N« f at*7i*. 
[0 0 5 9 J Bl 2U* *«»«^*(t* I T-CCD 

ft*, Pta. Ptb(iffi7tlJ*PDa ( PDb (DftKim 
^B*W»-*"*feOO/<^^. Qpcte , Qpdb UiS^B 
^PDa, PDb <CB»BW^*«+****WSt*t 

[0 0 6 0J S*lS^PDa Oft**W'±* ^ 
-r - * KJH B + C w Stt L ^ e*«W t P t a <^ ^< ^ ^ P 1 
ICi SEC C D't:K*H U BflJ K 1/ -f > S DCK. 
A-mto tLT % *<0P2 /^^4T»«oJHKi75Ta B9H 
USSfcLfcfi-S-SffQa ^-f-m^ii^^o Qa O^fa 

[0 0 6 1] {gttiiJSPDb oft*«Wlil 7 < 
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J3 

CD-4R«+4 Q COff-rSffiQb [4, %««A«n« P 

C D 8tt>*7jv^ C C D ft * > + v fT > -fX'ZE.lZ& 
&LCCDJ: iJflBtf-r^o 
[0 0 6 2) *2 7 f-* K*»l 7 * - >u 

&^Of5^-1£E^^ a 01 3 (a) I4> IT-CCD 

i 002*****0— *sa o«*ft5*-r 0 n 

13 (b) £64~£0?Sb o«*£«-r 0 SaOfs* 

a. — Sb 0**<i* JWB«JW4A<*^**e*i* 

[0 0 6 31 Sa W*tGa SLfceftgU 

3(c) Cgc-To Sb Ofc*£Gb Iff (^55^(4 

X1J LfcfE**El3 (d) Ctf-To C02007>- 
^O^-f >^G« >Gb ifc-pTv****), Ga x Sa 20 

[0 0 6 4] *L-C, 2oofit (Ga XSa + Gb X 

Sb ) **H#Lfce*Sm T*<4, ®#f&«o&v>fg*j£ 

#Sa tS/NO^V^Sb 11*1). + 

WAtf, ««ft«l«n«Ta : Tb =1 
/lOlliU T>~fYH > ft Ga I Gb « 1 0 : 1 

*° 

(*Sf«6) Ell 4(4, ^a^<^># 6 <J0^i6W(C»Jb* jo 

[0 0 6 5 J ^£tt^&5O^0!l£A&*.£<i s * 
< * > **5frifc[B]S& 1 6CC7<f-» KFI»;Ta i:Tb 
^ 7, Y 7 f ^S^tt^C t l:^i a wOffijftUJ: 

0. *17*-;UKT-Ii % SHtSflfPDI Q 
a ft, PD2 THT*««fQbftmrr*. *a*2 7-r 
-JUKTIi, «ft«*PD1 -ClH-^m^fQb ft. Pt>2 
•<ME*«ESrQa ft3S8ti-^o itt^OflWWJQa , Q <«> 

■asm. e^^*-t^a^wit?a f *ssc46B#iBi.tTa 

<Tb tLW, fa*ffi?Sf£ftQa <Qb 

&i£»««**fa-tT*o *<oft&<4* *s outwit hi: 

flMfc-enCffettftfMo 

[0 0 6 6] mi 5 U N #*ifc«H4!?tta I T-CCD 
*5H»fMBft»+. ®ftIi3SPD1 Ofi*«W4rR*dii- 
(JLti, «*SwO»«»Bft£**'<*;0 P 
F1(4h 36«SB»B»nTb i:Ta ^^-^KftCAii 
•«Tv»* 0 *Wfcffi»PD2 fc@E*£ttiv*A>* P 50 



F2 14, PF1 t -f >^-U-^B-9ftT-Ta tTb *»7 

[0 0 6 7] do* n JfcBft^xizi^r, 
PDl tl5f«t§^*{a-^«SQfdU4, 7(-^KSC 
Qb fcQa **A.n«*>* 0 ifc. 35ftI!£PD2 (9«* 
SL**Qfd2 (4, 7 KfeiZQfdl fcKtfCQa t Q 

b * f Wl9<?4. «-5-»flll4, HI 3 fcHl^OttSfclT 

To 

C9EHM7) Bl 6f4 % *«WO«/OSItt«(iffi*>-6 

[0 0 6 3] *?SffifflOftKflKJ£tt* »6«)MIMti 
4H1 4tl^UT2&* 9 *6^>siawt***.«c4, $ 

Xc;*l}R*diLfc«* PD2 «^*at*, f 
I0 0 6 9J S5&U r flr6^>|Klkff| a C(4/P1 /**XT 

10 0 7 0] B3 7i:> *«KI«lCiJit& I T-CCD 

[0 0 7 1 J CCDHS*f»Sa ttVakjR*^- (kne 
-"WSHIfSSrili"* — -ft-f-Sb (4Vbk*^:--^ 

[0072] *«ft«i;i5it*7j#**ciit+*Baifi 

•?-coi)?tt^. El 9 (a) - (e) 31 9 

(a) UCCDttJMWSa ^^^^i4^$ 
^»* f - ll»««aS^Av»fi-»*sf»^n*o HI 9 (b) C 
CCDB*«*Sb t^r* «*Sa *0 Sb <0^5fe 

zotztb^ S/NJtcoAv»fe^Sb J: 0«^n« a 
[0 0 7 3] ^U, 019 (c) KTjrfi -? U % Sa 
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(9) 

15 

10 0 7 4] mi 9 (d) C*fj:o(;, Sb ft 

IK J: «3**5&XH#jfeft^P» (VbkU^ 
tt-t) HP*, ****** Ik 2 0 

i>-fc-2 < &o£B# v ~-E*S@5fciZ J: 0*2*S§E£'hS < 

[0 0 7 5] ^LT, 2^<7>1g^Sak£ Sbk*t?n#L-C ;0 
Sm fg***»(bft*o Sm m^l±. mi 9 (e) 

-§-/£#Sa £'h£< U S/NO^v^-f-^^Sb £* 
§<i-*o A#t#firt ff Ik J:«i**v»l» N ftftft 

*sb 

[0 0 7 6] ZOJ:^ m*l(:J: *-*±T'/ 
-T *> ^ vj% £ SMS* P^#"CliS/N&A< 

[0 0 7 7] CCDaj^jg^-Sa {*T>-f\ZX *) Cttf-i" 

mtm^m^^k < u *«******§ <,*i#*>«eieri* ^ 

J: riztfttTio *LT. 200^ (Gx 

[0 0 7 S] **»«CZi3^4X«tJ»IZ»-rsas*|g SO 
I32 0 (a) - (e) U^-to CCD^E 
"fi*Sa fcSbliH2 0 (a) tm2Q (b) C»-T 0 
£*LfcO»ttl±, mi 9cr> (a) (b> £1*1 
B2 0 Ic) T-li. A»**Sa fcGteLTttiiaiftlZitf 
D0l"£f£^-G Sa *7Fi*o — El 2 0 (d) S 

b as-***? nmc £ *) xftM&ft^j^u»B#u«(ie* r 

[0 0 7 9] C(0 2o^ (GXSa £ 7 X Sb ) £ 

122 0 ( e ) c^-f a **ift«-e(±. g 8 o^ifcfli t n 
«u*i^jt-c-/ -f X3&»a3:*^+vv>eidi^«»u 

fcffl^Tfg-S-Sa &frt Sb JK»Jfc*Ki*.i 



1HBT7-8 7 4 0 2 

76 

(MfcW 10) (HIS ( c ) IZ, *%mn£ l 0 w^te 

[0 0 8 0] CCDffl*«*Sa (i, --BEHBBUJ: 
0VakJa±ff5fi*38«a*^^ -cU, VamV 

ttl?» 4> ft fc«*«:Sak -rlt, Sb {E-^tifc 

-/f&„ -^^di^$r Sbnrfs-i-h U 2 OOfiHg-Sak* S 
bB£ArttLfcflH-*SB 

[o o s i] **ttWuJsif$A*t*ftii**'r4iti*« 
02 1 (a) - (e) USTo CCDthti 
«Oifftt$ll2 1 (a) UtfU Sb OKtt^H 
21 (b) 11-^ Sb ti Xtt^tS I m' J: 0 * $ J&r 

18 (c) USSLfcWl^-^^^'J ^-T|B»CZJ:<) 
®2 1 (d) tz^-TJ:^ tz VbrnU'-OU-e* V y ^-fSJ: 
«7iz-f^ 0 znt *<o«*X4t*at, Im tf4 0 
[0 0 8 2] CC Dm* S*Sa <**«SJftWB 

frffi®&lZ£ 0132 1 (c) U*-r2^UA»36*Im 

[0 0 8 3] -eLT, 2-»<0*-»«r*lK:U3e:«^Sra 

D2 1 (e) <75^l4$r^i-o 
Im 2f3N**>«?V^A.*-e«^«»^#t*o Wi 
tf, f5^Sa 0*fE3B»B»ra* 17<-JH^1/10 
(a^mi:^ Ote (N= l 

o) fa±-e£z>o 

U>X2 0, IT-CCD 10, *>7fflR|lB/^^!l 
*W2 1, ^^*>^*±HB16. CCDK*-f'< 
1 7 , «-»W4I11» 2 8 . rn*^7>^2 2-C»/S? 

[0 0 8 4] TfcmSft^PnlTa t Tb OMMttHM^ 

^SS&l 6-?4fvi, 0* K9-f/<l 7(Z 

CCD1 OCDihftm^SaK Sb $"fg^ 
??il2lK2 8rt-e«»^)»ft*r>^l 8t«HL, *D 
1 9 5ZJ: »9^ffi:L.. S^Sn t LTH4^-f * 
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00) 

27 

I00S5J coi^ Wt^ott, %5-&7<n 
Steffi) t mm* h n * fi«f» *> C t -q*> Z 0 

fc^o *»WCI*, I T-CGD*flir>fc 

IT-CCDl:R^fFIT-CCDftfc , t:taffi 

Tj«BIM*B^*fc*«**ttaLT.U». 
[0 0 8 6] TOIttlttfittBCTWttttKfttt 

-xjRft-CKBL*:**, ✓ 

[o o 8 7 J fi*ftaia»i±r^n^*ia**-c* 20 
J0088] 

* * »« L fc * u £ MUOSt^ S/No# 

AW ^^*af*»«KfE€:S3Ri-* - fcOTFB t &*• 
[0 0 8 9] ifcs *&bjj (»$S5-7) tcjt*T, 

-eft, *B*^w^«^»&naBH«»«Mat*ai- 

[BHOMMIlfcttlHI 

101] «l«>9ltt«t^ff^«BfMifltKS*^1"«B(« 50 



#BI¥7-S 7 4 0 2 

[0 2] ttia4UtMU&it&B4MiroB«>l|l (I) 

[B3] *l*>*tfc«Ud3lta* V 
tz&<r>i><7)V. F I T-CCDflra»«i£fc*'^>'>v 

te^i-Be 

in 4] «io*tt«(i*it* i -ccDBr>o^r>v 

fc**B*PDT*jtt«jB»L/:«-MtWQ**-r 

tt) *3WBU 
1(3 6] B2 0»fe«Uiilt«B*itfltMOB (u) 
*>»{*:&5*;«T3*-i-BI« 

[a7] nr2ominujiKt«^v *-rof«rBWi+* 

fcWtW % FIT-CCDOBa(Wt.ff>'/f 

[as] $ 3 *>9&mi-w>**9L±A? a 

SlgOStttitJfS^SigU 0**KlM«tt*+B* 
[1210] £4a*mffCC£(*4Btt*fe4AO«(ll 
I) «>BfHirX*9*-B. 

[131 1] »5^$Ofe«Uffit>«H«4KttttB%^-fB 
IS 12] «5^>*tt«^Hlt*IT-CCDOftftH 

-ra. 

[»14] BGOKttBua^^BIMtftBB^^rB 

[si 5] »ea£tfc0iu£(t* 1 t-ccdoimwh- 

[El 6] tt7a*Jfcfl(z«;b;&Bfl«ft*B*9i-B 
[Si 7] *7W*fc«u:ait*IT-CCDO|»ftB 
[Bl 8] #8-3*1 0Ogg«£W«Zi!SJt*fi*a31BPO 
[Bl 9] JB8^tt«^^<t*Alt*»U«i-*ii5» 

«*OWtt*S + Ba 

[02 0] *9 0«»«(z^it*7JM*»U»i--&as» 

[B2 1] » 1 oo*tt«u4j<t*xft«ftiw-r4m 

[El 2 2] Mil loS5tt«lz«3b*a«^XxAO@B 

[*Hf-<OSfcSB] 
PD-BJ6BB- 

I - C CD«"ftE«*RW«jS» 
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